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The Laboratory for Innovation Science at Harvard
(LISH) is spurring the development of the
science of innovation through a systematic
orogram of solving real-world innovation
challenges while simultaneously conducting
rigorous field-based social science research.




JOY'S LAW HAUNTS MOST CREATIVE EFFORTS

Bill Joy, Computer Scientist,
Cotounder ot Sun Microsystems  ust
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EXPERIMENT: ONLINE CONTEST TO TEST JOY’S LAW

CAN THE CROWD BEAT
HARVARD MEDICAL SCHOOLz?

T

_ * Objective: Make the NIH MegaBlast algorithm tor nucleotide
sequence alignment tor genomics be taster and more accurate

* Why Important? Genomic sequencing is now a key tool in like
sciences and medical research — a data explosion that is creating
research and clinical bottlenecks

* Approach: Design a two week long contest with $6000 prize pot
on Topcoder plattorm
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WHAT HAPPENED?<

» 89 different approaches to solve
oroblem identitied

e 122 coders submitted 654 submissions

* Winners from Russia, France, Egypt, Belgium &

US

* Annotate 10 million sequences in < 3

mins; Quarter billion sequences ~1 hour on
laptop

Lakhani, K. R., Boudreau, K. J., Loh, P.-R., Backstrom, L., Baldwin, C., Lonstein, E., ...
Guinan, E. C. (2013). Prize-Based Contests Can Provide Solutions to Computational
Biology Problems. Nature Biotechnology, 31(2), 108—111. http://do1.org/10.1038/nbt.2495
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WHAT ABOUT
OTHER TYPES OF
PROBLEMS?



FISHING FOR FISHERMAN QY Pl
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NMIO IUU Fishing Government Data Challenge
AIS Fishing Activity Ground Truth .. .
Columbia River 100nm Box - AUG 2015 * Background: Individuals engage in illegal, unreported,

T — and unregulated fishing that circumvent conservation

S SRR and management measures, avoiding costs associated
with sustainable fishing practices, and derive economic
benefits from exceeding harvesting limits
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* Goal for Contest 1: Use existing data sets to develop a
predictive algorithm to effectively identify if a vessel is
fishing, based on observable behavior regardless of

‘ vessel type or declared purpose

 Goal for Contest 2: Use existing data sets to develop
a predictive algorithm to effectively identify if a vessel is
fishing, and what type of fishing they are doing

TNW i
134,107 AlS Positons - :
[ ] s0onmBoxes | 49 698 Fishing ' s
FishStatus 22,764 Urknown A
e 61,645 Not Fishing 2
. Mot Febing VMS Verified Reference Map created by Elae :
Map USCG MIFC PAC §
Unknown LMR Soction &
UNCLASSIFIED 17 FEB 2016

I
LISH

Laboratory for Innovation
Science at Harvard

topcoder h@ @




FISHING FOR FISHERMAN CONTEST OUTCOMES
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Contest 1 Details

14 Days

$ 18K Prize pool
+ $1750 for supporting
contests & tasks

T

AAEG 489 Registered from 62 countries
884 77 Competitors from 26 countries

\] Winners from Poland, Brazil,
s> Austria, Japan & Romania

ll 1206 Submissions,

298 uses ot example tests
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Contest 2 Details

16 Days

Y $26K Prize pool

AEE 131 Registered from 31 countries
884 56 Competitors from 21 countries

\' Winners from Brazil, Poland,
wv " Slovakia & Russia

v 807 Submissions,

152 uses ot example tests
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FISHING FOR FISHERMAN CONTEST OUTCOMES =

Two algorithms were developed and are being

_|_ e S_I_ e d i n _|_h e N OV O ‘ R e S e O r C h L O b ome Spotlights Centers SECNAV Memos Toolbox Newsletters Downloads Awards
2017 SECRETARY OF THE NAVY’S
* Contest 1 Algorithm can distinguish tishing INNOVATION AWARDS PROGRAM
from not tishing with 97% predictive power ~ AwardCategories
% Innovation Leadership % Innovation Scholar (PME)
. o . % Innovation Catalyst % Innovation Scholar (MIDN)
e Contest 2 Algorithm can distinguish type of =~ # DataAnalytics % Enlisted Innovator
. . . . 0 .. % Technology Development % Outside the Box
flSh INg OCTIVlTy Wl'l'h 9 | '98 A) pred ICTIVE « Automated Process Development .-

opower depending on class of vesse

The project has been nominated for 2017
SECNAV Innovation Award

Across the Department of the Navy (DON) our talented Sailors, Marines and Civilians are continually creating innovative solutions to our most
complex problems. The Annual SECNAV Innovation Awards Program acknowledges top Naval Innovators in our workforce today and inspires the

problem solvers of the future. The awards program recognizes top DON individuals or teams making significant problem solving contributions in
2017 in the following areas:

« Innovation Leadership: Recognizes top naval leaders who inspire innovation within their organization or team. This can be done
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ISS Food Intake Tracker Robonaut 2
Topcoder Marathon Matcn

Challenge Award
$36,288

Challenge -
Create an iPad
application for ISS

NASA's Robonaut Vision Tool
Manipulation

crewmembers to
easily enter their
dietary intake

U

topcoder

More
Detailed

Food Log

s &3 Collaborative

Results
Will provide NASA scientists a better understanding of nutrition

to help mitigate negative physiological effects of spaceflight
Final updates in work for upload to ISS December 2015

NASA l Laboratory for Innovation
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WHAT HAVE
WE FOUNDz¢




Probability Traditional

EXTREM E VAL UE Nontraditional e
O UTC OM E S Participants

AND THE EXPERT /

SPACE
0 Value of an Idea High




QUESTION
REMAINS:

WHEN DO
YOU GO TO
THE CROWD?

Can the problem be
defined for external
solver?

Do you have

an in-house Can the data &
expert who can tools be made
implement the accessible to

solution? QueSﬂOnS to solvers?

ask before
going to the
Crowa

Do you have
budget, staft & time
to allocate to this
project?¢

Can the outcome
be objectively
evaluated?
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Buy

Innovate

Question

Poorly Defined

Standard

Well Defined

Resource

Internally
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Known and
Available

Unknown or
Unavailable

Scope

Broad or
Unknown

Devoted
Timeline

Focused
Effort




WHAT MAKES A e Well-formulated question

GOOD * Easily identitiable ground truth and benchmarking
CHALLENGE? * |Implementation and execution plan prior to challenge
launch

* Type of solver matches problem in scale and scope

e Pick the crowd and the plattorm that best matches
your solver needs
* e.g., optimization problem needs someone with
background in coding
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